INTRODUCTION
Traumatic brain injury (TBI) is the cause of death and disability among children and adolescents. It was found that the patients who survive often left with persistent impairments that have the potential to impede daily functioning, delay or prevent the attainment of developmental milestones, and subsequently limit future productivity in adulthood.
1-4 Although hemorrhage evacuation craniotomy has been routinely utilized for management of epidural hemorrhage(EDH), subdural hemorrhage (SDH),and intracerebral hemorrhage (ICH) as indicated, the application of such strategy for traumatic brain injury patients with critical Glasgow Coma Scale (GCS) is limited.
1,5-7 A study by Chamoun et al. reported favorable outcomes in a study of 189 blunt head trauma patients with GCS score of 3 after aggressively treatment.
8
In our center, authors performed hemorrhage evacuation craniotomy as indicated in TBI patients with critical GCS. An accurate early prediction of survival and functional outcome appears to be paramount importance and allows for informed counseling of relatives and helps the treating neurosurgeon in deciding the aggressiveness of treatment. In this study, we reported our experience in the treatment of patients with traumatic brain injury presenting with a GCS score of below and equal 5. The primary objective was to determine the overall mortality outcome of hemorrhage evacuation craniotomy traumatic brain injury patients with critical GCS and to evaluate patients GOS Extended for six months.
MATERIAL AND METHODS
Authors designed a retrospective cohort study. Chart review had been conducted for all cases of patients with traumatic brain injury presenting with a GCS score of below and equal 5 underwent hemorrhage evacuation craniotomy at our institution from January 2015 to December 2016. Patients with EDH, SDH, and ICH were considered for study with strict selection criteria further described. We established Preoperative diagnosis based on the clinical presentation and pre-operative CT Scan. As a large neurosurgery center in Indonesia, we have a high volume of patients with TBI, the 
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facility, and skilled team to complete hemorrhage evacuation craniotomy. Patients with age below 15 were not deemed suitable candidates for this study. Lesion location, according to hemisphere and lobe involvement, was determined based on CT Scan images obtained and reviewed for each patient with EDH, SDH and ICH. Surgery performed within below 6 hours after patients came to the emergency room and being transferred to the operating room. The operation included hemorrhage evacuation craniotomy and decompression which were implemented for several patients. Patient outcomes were determined with GOSE at six months postoperative.
Statistical analysis
Descriptive statistics were explained as median, mean, and standard deviations for continuous variables and frequency of distribution for categorical variables. Statistical analyses and comparison were not performed.
Medical Treatment
The medical treatment was performed according to Dr. Soetomo Hospital standard protocol. All patients underwent surgically treatable craniotomy for TBI pathological findings (EDH, SDH, and ICH fulfilled surgical indication). All patients underwent ICP Monitor insertion intraoperative. A decompressive craniectomy in this study was performed due to the decision of operating surgeons based on the intraoperative findings. Table 1 shows records of 36 patients who underwent hemorrhage evacuation craniotomy between January 2015 to December 2016. Age of the patient approximated by mean age of 34 years old and ranging from 15 to 74 years old by standard deviation of 14.89 years. There was a dominant male (27 male) predominance with only 9 females. The surgery was performed in emergency operating room below 6 hours after admission to the emergency ward. The most common lesion was EDH, followed by combination of EDH with SDH.
RESULTS

Patient demographics
Outcomes
Surgery was performed in 37 patients. Total 6 of these patients survived and 31 died. 15 patients most commonly underwent surgery for evacuation of an EDH and only 4 of 15 were survived. The other indications for surgery included large contusions with mass effect and midline shift, and decompressive craniectomy for severe brain edema. In 26 cases, a decompressive craniectomy was done concomitantly with the evacuation hemorrhageand10 patients were done cranioplasty autograft.
DISCUSSION
The term of critical GCS refers to the condition of the patients whose score below or equal to 5. Critical GCS score is considered highly predictive of death or poor recovery in traumatic brain injury patients.
9-11
The management of traumatic brain injury especially with critical GCS is complicated and a constant dilemma. Due to the high mortality rate, the management of patients with low score of GCS has been questioned as to whether these patients should be taken surgery as an indication and whether they have any chance to survive after surgery.
7,12,13
There was limited study to discuss about aggressive treatment especially surgery treatment as management of traumatic brain injury with critical GCS. There is some tendency to treat these patients aggressively because of poor outcome.
5,6
In our center, we treat these patients aggressively.
Compare to a study by Chamoun et al. which also treat blunt head trauma with GCS 3 aggresively, our Figure 1 Diagram showing the overall outcome of the 37 patients with traumatic brain injury patients with critical Glasgow coma scale undergoing hemorrhage evacuation craniotomy center had very high mortality rate. 5 The outhors belives that the difference could be due to time to reach the Hospital. Local wisdom may also be influential in our case, where these patient with these conditions conveyed requires a family agreement to refer to our center where it is sometimes very difficult to find a patient family in a short time period.
Although the overall mortality rate of these study was 83.73%, 4 of 15 patients who underwent surgery for evacuation of an EDH survived. High series of patients with EDH and a GCS score of below and equal 5 on presentation are lacking. However, it appears that this subgroup of patients has a significantly higher survival rate than those with other types of intracranial injuries. In general, we believe that patients who present with a GCS score of below and equal 5 due to mass effect from a hematoma (especially an EDH) have a higher chance of survival and functional recovery than patients whose neurological status is mainly caused by SDH and ICH.
Although it is true that the data used are not sufficient to say that a model is robust, this work has shown that it is possible to find patterns in this type of patients, despite the different ranges in the rate of the progress of each one. Furthermore, some data were not available (GCS survive patients when discharge) and several patients were lost to follow-up adding to the limitations of the analysis. Consequently, a simple statistical analysis (rather than a detailed one) was performed to determine the main factors that appeared to influence the outcome.
This study should be validated using another predictive outcome scale of TBI to make a better decision about which is more appropriate to treated aggressively or only for informed counseling of relatives. It requires a larger sample of patients who completed surgery. The present study suggests that recording of patients' data has to be emphasized due to loss of follow up after six months.
CONCLUSION
In summary, this study summarized that only 16.66% (6 patients) were survived after surgery. We believe that patients with critical GCS with the score below and equal 5 should be treated aggressively.
Many factors can be main predictive outcome in this patient population. However, the number of patients was too small to draw definite conclusions. Further research is needed to continue this current study, so that the determination for patients with critical GCS can be done in accordance with the provision.
